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(54) TORQUE SENSOR 

(57)Abstract: 

PURPOSE: To obtain the output voltage corresponding 
to torque and to detect torque without receiving the 
effect of the circumferential temp, by differentially 
amplifying the output voltage of a DC voltage detection 
circuit and the output voltage of an AC voltage output 
detection circuit and setting off the voltage change 
component corresponding to the circumferential temp. 
CONSTITUTION: The AC voltage being the oscillation 
voltage including DC voltage of an oscillation circuit 10 
oscillating high frequency is applied across both \ 
terminals of a series circuit of a voltage dividing resistor 
1 1 and a torque detection coil 12. The AC voltage 
including DC voltage of the torque detection coil 12 is 
applied to a low-pass filter 13 and a clamp circuit 15. 
The output voltage of the low-pass filter 13 is inputted 
to an amplifying circuit 14 and the output voltage of the 0 
clamp circuit 15 is inputted to a peak detection circuit ' ~~ 

16. The DC voltage corresponding to the circumferential 
temp, is obtained from the amplifying circuit 14 and the 
AC voltage corresponding to the circumferential temp, and torque is obtained from the peak 
detection circuit 1 6. The DC voltage of the amplifying circuit 14 and the DC voltage of the peak 
detection circuit 16 are differentially amplified by a differential amplifying circuit 17 and the 
voltage change corresponding to the circumferential temp, is set off to perform the 
compensation of temp, and only the output voltage corresponding to torque is obtained from the 
circuit 1 7 and torque not receiving the effect of the circumferential temp, can be detected. 



t 



IL- 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



25.08.1999 
06.03.2001 



(19)B*BM$aWr (JP) (12) ^ H ij# if ^ SUA) 



^IS^6-102113 

(43)^Pg B. 6 ^(1994) 4^150 



(51)IntCl. 5 

GO 1L 3/10 
19/04 



F 

9009 -2 F 



F I 





^11^4-277901 




000001247 










(22)aine 


4 32(1992) 9 E2Z B 


































(72)#gnji£ 
























(74)ft3IA 





(54) [ 3£^CD^ ] h ;u i7 -tr > 



(57) 

■ttHj3-r;ui2i=ita*Ji**A/e3tai«ff*-*ji4**- 

[USSIOi. hyi^fcUia-f ;U20tb*«EA<a.-/^7 

3-r ;ui 20 a * see $ $ ^ > -s 9 5 1/ s&i 5 1 . 




2 5 5 a TB 4 a 4 ] 



t#ffi¥06-1O2113 



$;Tl^E£ h;u^^dj=i'r;n=#^, m hju^ttta-f. 
sis««Eitt.©aii]*Ei=«i: y k;u-7 * aa-r^ < 

[000 1 ] 

* -fe £ jS3g^f -5 1 (0 1? Sd « o 
[0 0 0 2] 

[«&*©&«] e»*a)i8itti©i|H(!**a«}-r.*><r7 
y*tau fcttsLfe i>^i:f5CT. *tt«Mm=ttifc. 

[0003] H1-.I4, C(7>J:5' t j:/< r 7— X-rT'J >^ 
>/<-TB*^LTIBlillM|-attLT^*. A^tt 1 (= 

4$. w**ipji=a«»iiLmiKia*urfiy. a* 

» 2 (CI*. *©wai=R«tt<DBM4(***&fc*«ffly:> 

[ o o o 4 ] .mm >) ><? 3 <r>&i&m~i*&r*#L<D§>&(» 

mma.3a $Jl^|fil(=Sf t'-y^-p^LTL^. &ttiy 

rfcy. £ijMti=ms»tt'a>^tt<o.iiff4a.4a *ffl*ia 
^isjicif t'^f^MLTW, esttjy >^3 <h 4 <hrf>< 

Siting. £fe, tttay->^4t 5t*<»iajLri.^ 

7A<iEI6**lTj3y, C(D«t*:7rtl=l*, -£-©flJI®C: 

4. 

[0 00 5] ;ga*S«a^7ULi &tf HL^&titia-OU 
L2 irit|Sl*L^Lv#effi[aSS(t)^JSSEE7b<-§-xb^4J: 



?3, 4t. Wflc7littaiy>f 4. 5.t**]&S[n]S§ 

iz&ctz&ohte y , -t©-f >tf— sr>^.|-js lifers 

[0 0,0 6] LfcA ! ot. A2j$i!i1 £ls]££-t±fei§£- 
li, I — v a TBA<^ CftT I — v g TBlzEl 
$£ A<ftfflT6 £ i 1 1=. ttffl "J >^ 4 <D£ffi4a. 4 
a £, 8iB'J^?5©fM&5a.5a £ ©*tlS]Eli*<fE1b-f 
•5. -^-f-Si: HH7&tiJa-Ol,L2 ©Of- 
tfULit LT. K;U^«Stb3-fjUL2 ©3£3!E^Etb*l±^ 

jgicjsc-csgmga-on-i hjwjsia^-fjn 

2 ©-f i/f-^>XA<^bU, iaKfiHSa-<f;H-i St/ 
K;U?&m:a>OH-2 ©S3SSSEliJ*A<^b-r-5. •?•© 
fcift, SSa<t=3-f;ULi ©&3fSEtU2ji: h^U^S6i±J 
3-OUL2 ©£3l[*flEaia£©££3fcAS;ii:i::«J:y: 
SH;gSl-«fe-53S35aEtB*©S[^^$tt«UT. JSH 
;Sl£©i £ 5 It r (= h ^7 £ ttJ £ 4 <fc 5 1= L T l> 
ii. 

[0 0 0 8] 

l%W*<M3kL&5bTZ>mmi z©<k5(=, fit*© h 
;u-7 -tr i/+H±. JS@SS©iJ#5 5 lt*^«fe => f=;fil£*$ 

fe, ^-©B^A<a<'Ef-i)<i:^5KMA ? fe4o *#eBfl(*»r 
[0 0 0 9] 

[^M^(B*-T-5fey)©#S] h;u<7-tr> 
+>-|±. fgffi|slSS7!)<a*-r4, E3SmE^#Avfc*5;1iJSE 

* tt« a -r ;u©3E5SEmEtti * i=#*^.fe k;u^> ttnj 3 -r 
;i-©«3ii*tti=jsi:fciiat«E*«iB-r*aiffiB»i:, 

[0 0 10] 



( 3 ) 



»M¥06-1021|3 



jjfi^Elii^^^^^fem^mJE^iiK^-^^. 1 ana* 
l=JC C fcS3i£«EBfc £ > fflH;££C:i£ ISfcBaEBE* 

[0011] 

*L*lB*»l|2"t* h-v3>/\-TB*^LTPttW(^ 

14. *0>n«lf=R«*«)«tt#^64*»lB0>^5* 

*»a>*»4a,.4a. &B;&m£* fc: LTL**. 
StH U >^ 5 ©*B*l;:(4ttW'J >^ 4 fc Mt^» 

So u 4'i s i *<stiPi LTt^iaS^Jisfiy 

[001 2] h;u<7«ldi=i-r;UL2 l=l4H«L£l*JMi 

E**x.4ttt*7i4ttaiy>y4 i ' 5£tgftBB£it 
"r±««ii^a>tttti=ici:fctia>i:6:y-. *o<fzrd—# 

*H1 £BI£*1*fc».*l4*. h—v3>/<— TB*<«C*t 
tti , J>^4C0SSP4a,4a £ % U >^ 5(0#fflJ5a. 5a 

[00 1 33 03 ittftmzftir hjut-b >u-a>B»B 

«@Bio<DBa^Es^^e*«*Efc*xa[«Ei*. 

#Effl««t11<!: K;u<7^tiia^;ui2^(Dil5iJI53£&(7)f^5S 
(c^xb.+iSo K;u^ttdi=]-fyui2a)a3ftStE*^/£ 
&3E«EI* -r JU£ 13&u;^ 5 >^[§£S15(Z-^ 
x.bft£ a □ — /*x:7*;u$13<Dtii*SEI4i8fiII]Bl4 , 
"*A***u *0>ai*«Ef4«»*IBpBt7«)-*a)A 



[0 0 1 4] 9^>^ia»15<DHi*»EIit*— -&Stffilsl 
B16^A***t. *<DU*BEI4B»»BBB17©f6*' 
a)Aijas^^^e,HS 0 B»WBB17fr&.-.*a>ffl 

. £&15<fc e— ^*aH*16t(=J:y. tt»llB£fllJaLT 

[0015] *lcc<0*5(=«filt'Lfc h;u^-tr>-tHD» 
ft*. *»<&BE#»*^H4j&*SB9*T?<3>ftB£ 
<ttlciftB^^-So US. &&BB10£%|Hkfr£i*« 

B4[C/Tf *^ 1-BSIEBflEvo ^S^lcLT^ibt" 
.$38«BEfcSX3lt«EVA 4<»***vr. gtft11th 

)u^aajq<;ui2ta>B?JB^a>HBMi=liDt)_y, IStfc 
fit h;u^ttm=i-f /ui2i=i4, mmi^mRrs 

«£iJ^* hX^fcHB*- $<>tf-*V*'=*CfcB- 
sic^-rSSSSEWEVA ' *<$&±L. *a>naiflEfitics6t 

fcBBa*K©-#«**4»3M£VD ' tffk±TZ>o 
hJU^#ttj=i-f jUl2<DEaSSEvp ' f4n— /^x?* ;u 

*i3*ayB6ic3R-r*a«]EVD ' *<*«bbi4^a 

[0 0 16] — -h;u^ttdii3-f JU120>3ES!E*E 
va ' (4*5>^ElB15~A;tjS;h/C\ B7(=S*-jfe5 
C:£3ESEVa ' (Dao>S^fiA<0 V.JSlT(=ft&at^<fe 
?(:^7>^ 0 £^>:?Lfc3HM»EVA " £tf— 

*B8«cs-rj:a(=tta"r«-. *Lrt"—&«a3BBi6 

fed: y Lfctf— £tt vap '£ P u^;KC7iS «fc 5 (c-Jf ■ 
«B»l4(c^-7-b^ hlE^^t, n-^x^<;u^ 

l=*yil.*BB14a)tB*«Efc*Ba«Eya/ 
jU(4ia 9 IC^f ID < B-8 (c^hf— ^7 ft Vap 1 13 L/K;u. 

[0 0 17] fit, ««BB14A^&BHa*lcJCi:fc 
fi3!E«E*< fcf — ^«fetit3 BB1 6*n b B Bajt^tf h ;U<7 K 
(5CfcXat«E3&<*^f»6ft«cil=ft4. C(7)igtelHl 
£&140)tti±imEVD " fcSBSfcftEi. tf— J^ttSElB 
16a>ffl*«EVAPfc4Ba«Ei:*<»»»ttBB17^A 
*-**iTB*B«4*t. BBJMEI^^fcWEWt*** 
«i»**L-ca*««4*L. B»i«BBl7*& h;u^(= 
« tfcttl*BEa)^A<»c,tLT. BBaflE0)B»*9 (t 
fie h;u^7 *«an?#*c: fc ic*4. 

[0 0 1 8] 010/4 h;U^7-fe>+)-0|H)SSa5(DBSft»it$- 

^fKSEixfe^o h;u^«=Jci:fcBftBBa)«BA<» 

*0*Ltt^«ai«^— ; ^0)4l f «BI=r4. '*HB*<«liLtf 
iE*»T?ftoTaaa>B4*«L. Bn>fBA<iE*»* 
L fcS * *<SL*B-?BK3*20a i»* L r ^ 4 iS^ffiSP 



( 4 ) 



»H?P06-102113 



Lrey. ^^20(7)g8Pa5$7K^(^Sor^^o .. 
[0019] zfis-wonmmiziz. yis-rhiwn 

fticawitr^*.' c<?)J]a-23(J)^mi:)i &a>r 

^ b ft* »'*«25*<MB * tit 33 U . ■ fg*ft«25 ? U— 

K2it*ma$i*rnHaiic>^*B^»jaiL-c^*3 

■>T>*^^5/>y«^26 ( 26. 26.26 $^V->21.(r^ 

[0020] »»*E5(Da»J4^«l=^or<**li: 
Sfftlf b+Lfc#l#SS25a,25a £j&j«LT*5y. £<D?M# 
3525a, 25a 14, *<B3$S*!l:: <*: y «?ft«20(DAip(r3l 
mizWJ±LXl^ 0 3>x>-9-^^v>^4S^26,26:2 
6, 26 ®^ y*»li»ffl3'=£tt* Lfcil«4*27i*ffl : 

*twc*y»«**L. »=iai:jh«>wr=*y»iii«25t- 

B * »J* U r 1^4 ^ U ' > h S«28 * * vjt A L T ftft (+ 
U^. ^y > h«*B280)4l*l"|alBa)HfStt«(El±a > 
^ ? v > ^3^26, 26, 26, 26 (D4>'fr#i*<D&- 
S|526a, 26a, 26a, 26a"*<JS»* tiTU^-5 0 =3 v 
->>^ffi^26,26,26,26 <&#ffeaSSpl4. =TA>f^va.24 
£»SSl±fc^— ^;U29(D*U— K29a, 29b, 29c, 29d t 
*»J(=tt«$*iriv*. ?g > h*«28l=J&a**i-C^ 
-6*l»BBa>pJrS{aStt. H^Lft^U-K^LT, 

a?;aw2o*Hitrfe*affl8^xrt<DB^Lfti^ k 

[0021] ciOcfcaft h;u^-tr>+H0)4S^saJ(D^/^ 
-fliiiKcfctu*. *^s»20rta>i»*tt<ofcA^^*>' 

722a (c^y^»«20t^U--h21t*<«ia*3h.-C^ 
^CtW^bf, «*6«25j=»«+fc?M»»25a, 25a 0 
»**ICcfc-DT. 3>x>"»t^^v>^^26 f 26 ( 26,2 

6 onsmizi&mLt-t v*m%i8t*mm2oizmmi-m 

.[002 2] *||J6«T(4»*6«25(3!)»l$l-r42-?a)«B 



[EI 1 I 




u— K2i*a^a«20('=.- *y«iiic**'r*^i* < ^- 

*fe^L/— h21l4E*»*i: Lfctf, ^^I4*ft 
£0i]^-efc£c£(4t5*"et£:< . RMTJfeotti- 
«fc<*.C<»i§£[4. »*S25*n»*(=ftLT. ^(T>m ' 

[00 23] 

*<Dtz&. *a»m. «mt*< 

[BS4>ffiJKftKVl] 

[Hi I tt*(0 h;u^4r>*<DS»*fit**"r**»ffi 
[13] **W(=flfe4 K;U^-tzl/-^(7)^Sll[E}£S(7)«i«$ 

[0 4] *«HB6<ia*-r*3tai«fl£a)a»ig-e*So 

[15] K;U^^din^jU<7)a5^ma(D;ft^[gl-e3&^„ 
[06] □ — /^X^^;U^<0tiS^iaJE<D;'SJ^EI"e3D^)o 

[0 7] ^^>"^iE!Ba>tii**ma)jSfl^0T?ft5p 
[0 8] ?«tb@Bfl)tt!*«Ea)a»0T7fc*. 

[09] it*S0B<OtB^aEEa);tt^0-e&*o 

[01 orhj^iz>i*-a>@Bffla>af*fllJfi*^'rKffi 
0-efc* o 
[##tf>U£0fl] 

10 

12 hJU^&tfc-i-OU 

13 /^X^^;u^ 

14 JtHBB 

15 {7 7>^8 

16 t°-^«iiillB 

17 sni*tt!Bl& 



[0 2] 




( 5 ) 



if$B3¥06-102113 



[@3] 

0|T 
JMQ 



m 

lag 

uni FT 



CO 





CO 




m 
if 




EI 
33 

1 












_^ 

V 
K 

T 
□ 


lo 


.« 
m 



rAW- 
V 



/ 



— CM 



